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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1 ), (2), and (4) of section 371 (c) of this 
title before the invention thereof by the applicant for patent. 

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act 
of 1999 (AIPA)and the Intellectual Property and High Technology Technical 
Amendments Act of 2002 do not apply when the reference is a U.S. patent resulting 
directly or indirectly from an international application filed before November 29, 2000. 
Therefore, the prior art date of the reference is determined under 35 U.S.C. 102(e) prior 
to the amendment by the AIPA (pre-AlPA 35 U.S.C. 102(e)). 

2. Claims 1 -2, 6-9, 1 2-1 3, 35, 37, 40, 43, 46, 50-52, and 54 are rejected under 35 
U.S.C. 102(e) as being anticipated by Shepard et al (US 2002/0172410 A1). 

Regarding claim 1 , Shepard discloses a defect detection system for detecting a 
defect in a structure (902), the system comprising: a sound source (910) for applying a 
sound input signal to the structure, the sound source being coupled to the structure 
(904) in a manner so that the sound signal induces acoustic chaos in the structure that 
causes the structure to vibrate in a chaotic manner and heat the defect; and a thermal 
imaging camera (906) for generating thermal images of the structure to identify the 
heated defect (See Generally Fig. 19 and [0061] and [01 19]-[0127]). 
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Regarding claim 2, Shepard discloses wherein the force is applied to the sound 
source to couple the sound source to the structure in a manner that generates the 
acoustic chaos in the structure (See Generally Figs. 1 and 19). 

Regarding claim 6, Shepard discloses the sound source includes a chaos signal 
generator and a transducer, the chaos signal generator generating a chaos signal that 
is applied to the transducer, the transducer causing the structure to vibrate in a chaotic 
manner (See Generally Fig. 19 and [0121-0122]). 

Regarding claim 7, Shepard discloses the sound source includes an ultrasonic 
transducer, the ultrasonic transducer including a transducer horn that is coupled to the 
structure, and wherein the sound input signal generated by the ultrasonic transducer 
causes the transducer horn to impact against the structure (See Generally Fig. 19 and 
[0121-0122]). 

Regarding claim 8, Shepard discloses the sound source includes an 
electromagnetic acoustic transducer ([0121]-[0123]). 

Regarding claim 9, Shepard discloses the system comprises a device for 
determining vibrations of the structure in response to the sound input signal (See 
Generally Fig. 2 and [0124]-[0127]). 

Regarding claim 12, Shepard discloses the acoustic chaos is defined by a range 
of frequencies providing a vibrational waveform whose spectral content is related to the 
frequency of the sound input signal by ratios of rational numbers ([01 19]). 

Regarding claim 13, Shepard discloses a system for creating chaos in a 
structure, the system comprising a sound source (910) coupled to the structure under a 
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predetermined force, the sound source applying a pulsed sound signal to the structure, 
wherein the amount of force, the duration of the pulsed sound signal and the frequency 
of the sound signal act to induce acoustic chaos in the structure and cause the structure 
to vibrate in a chaotic manner (See Generally Figs. 2 and 19 and ([0119]). 

Regarding claim 35, Shepard discloses the sound input signal applied to the 
structure is a pulse signal having a pulse duration and frequency that act to induce the 
acoustic chaos in the structure ([01 19]). 

Regarding claim 37, Shepard discloses the sound input signal has a frequency of 
about 15-40 kHz ([0119]). 

Regarding claim 40, Shepard discloses the sound source includes an ultrasonic 
transducer (910), the ultrasonic transducer generating a pulsed ultrasonic signal 
([0121]). 

Regarding claim 43, Shepard discloses the defect detection system for detecting 
a defect in a structure, the system comprising: an ultrasonic transducer (910) for 
applying an ultrasonic pulse signal to the structure (904), the transducer being coupled 
to the structure under a predetermined force, the ultrasonic pulse signal having a pulse 
width and frequency, wherein the predetermined force, the frequency of the ultrasonic 
signal and the pulse width of the ultrasonic signal are selected so that the ultrasonic 
signal induces acoustic chaos in the structure that causes the structure to vibrate in a 
chaotic manner and heat the defect; and a thermal imaging camera (906) for generating 
thermal images of the structure to identify the heated defect (See Generally Figs. 2, 19 
and [0119]-[0127]). 
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Regarding claim 46, Shepard discloses the acoustic chaos is defined by a range 
of frequencies providing a vibrational waveform whose spectral content is related to the 
frequency of the ultrasonic pulsed signal by ratios of rational numbers ([01 1 9]). 

Regarding claim 50, Shepard discloses a method for detecting defects in a 
structure, comprising: applying a sound input signal from a sound source to the 
structure, the sound source being coupled to the structure in a manner so that the 
sound signal induces acoustic chaos in the structure that causes the structure to vibrate 
in a chaotic manner and heat the defect; and thermal imaging the structure to identify 
the heated defect (See Generally Figs. 2,19 and [01 19]-[0129]). 

Regarding claim 51 , Shepard discloses applying a force to the sound source to 
couple the sound source to the structure in a manner that generates the acoustic chaos 
in the structure (See Generally Fig. 19 and [01 19]). 

Regarding claim 52, Shepard discloses measuring vibrations from the structure 
(See Generally Fig. 2 and [0119]). 

Regarding claim 54, Shepard discloses coupling the sound input signal to the 
structure includes coupling a sound input signal into the structure that has a pulse 
duration and frequency that act to induce the acoustic chaos in the structure (See 
Generally Fig. 19 and [01 19]). 
Claim Rejections - 35 USC § 103 

3. Claims 3-5 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Shepard as applied to claim 1 above, and further in view of Thomas et al (US 6399948 
B1A1). 
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Regarding claims 3-5, Shepard discloses a defect detection system for detecting 
a defect in a structure wherein the transducer is connected to the structure of the 
system (See Generally Fig. 19 and [01 19]). Shepard does not disclose of a coupler to 
couple the transducer to the structure to induce acoustic chaos in the structure to heat 
the defect. Thomas discloses a coupler (1 6) coupling the transducer (14) to the 
structure (12), wherein the transducer converts the chaos signal to a sound that is 
applied to the structure through the coupler, wherein the sound signal induces acoustic 
chaos in the structure that acts to heat the defect (See Generally Fig. 1 ). Thomas 
teaches the coupler can be any suitable piece of material that is typically softer than the 
end of the transducer and is malleable to be deformed against the end of the transducer 
and prevent the transducer from bouncing from or walking along the specimen (col. 4, 
lines 63-67). Therefore, it would have been obvious to modify the detection system 
disclosed by Shepard to include a coupler as disclosed supra by Thomas to allow for a 
more versatile apparatus. 

4. Claims 10-11, 36 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shepard as applied to claim 9 above, and further in view of Toomey et al (US 
2003/0014199 A1). . 

Regarding claims 10-11, Shepard discloses of defect detection system 
comprising a device to determine depth of the surface defects and other defect 
properties ([0005]). Shepard does not disclose of a vibration device. Toomey discloses 
of a device for determining vibrations wherein the device is a vibrometer ([0007]). 
Toomey teaches the optical vibration sensor (12) can be a laser vibrometer or other 
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device capable of optically sensing vibrations (26) of a structure (14) (See Generally 
Fig. 1 and [0056]). Therefore, it would have been obvious to modify the apparatus 
suggested by Shepard so as to include a laser vibrometer or other device capable of 
optically sensing vibrations as suggested supra by Toomey to allow for a more versatile 
apparatus. 

Regarding claim 36, Toomey disclose of the vibrometer being a doppler laser 
vibrometer, it is well known in the art doppler lasers are utilized to detect vibrations and 
it would have been a matter of routine design choice to incorporate such a laser as the 
device to determine vibrations of the structure ([0056]). 

5. Claims 38-39 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Shepard as applied to claim 13 above, and further in view of Thomas et al (US 6399948 
B1 A1). 

Regarding claims 38-39, Shepard discloses a defect detection system for 
detecting a defect in a structure wherein the transducer is connected to the structure of 
the system (See Generally Fig. 19 and [01 19]). Shepard does not disclose of a coupler 
to couple the transducer to the structure to induce acoustic chaos in the structure to 
heat the defect. Thomas discloses a coupler (16) coupling the transducer (14) to the 
structure (12), wherein the transducer converts the chaos signal to a sound that is 
applied to the structure through the coupler, wherein the sound signal induces acoustic 
chaos in the structure that acts to heat the defect (See Generally Fig. 1). Thomas 
teaches the coupler can be any suitable piece of material that is typically softer than the 
end of the transducer and is malleable to be deformed against the end of the transducer 
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and prevent the transducer from bouncing from or walking along the specimen (col. 4, 
lines 63-67). Therefore, it would have been obvious to modify the detection system 
disclosed by Shepard to include a coupler as disclosed supra by Thomas to allow for a 
more versatile apparatus. 

6. Claims 14 and 41-42 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shepard in view of Thomas et al (US 6399948 B1 A1). 

Regarding claim 14, Shepard discloses a defect detection system for detecting a 
defect in a structure, the system comprising: an electronic chaos signal generator for 
generating a chaos signal; a broadband transducer responsive to chaos signal from the 
chaos signal generator (See Generally Fig. 19 and [01 19]). Shepard does not disclose 
of a coupler to couple the transducer to the structure to induce acoustic chaos in the 
structure to heat the defect. Thomas discloses a coupler (16) coupling the transducer 
(14) to the structure (12), wherein the transducer converts the chaos signal to a sound 
that is applied to the structure through the coupler, wherein the sound signal induces 
acoustic chaos in the structure that acts to heat the defect (See Generally Fig. 1). 
Thomas teaches the coupler can be any suitable piece of material that is typically softer 
than the end of the transducer and is malleable to be deformed against the end of the 
transducer and prevent the transducer from bouncing from or walking along the 
specimen (col. 4, lines 63-67). Therefore, it would have been obvious to modify the 
detection system disclosed by Shepard to include a coupler as disclosed supra by 
Thomas to allow for a more versatile apparatus. 
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Regarding claim 41 , Shepard discloses of a thermal imaging camera (906) for 
generating thermal images of the structure to identify the heated defect (See Generally 
Fig. 19) 

Regarding claim 42, Shepard discloses the chaos signal from the electronic 
chaos signal generator is applied to a power amplifier that amplifies the signal before it 
is applied to the broadband transducer (See Generally Fig. 19 and [0119]). 
7. Claims 44-45 and 47-49 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Shepard as applied to claim 43 above, and further in view of Thomas 
et al (US 6399948 B1 A1). 

Regarding claims 44-45, Shepard discloses a defect detection system for 
detecting a defect in a structure wherein the transducer is connected to the structure of 
the system (See Generally Fig. 19 and [01 19]). Shepard does not disclose of a coupler 
to couple the transducer to the structure to induce acoustic chaos in the structure to 
heat the defect. Thomas discloses a mechanical coupler (16) in contact with the 
transducer and the structure, the ultrasonic signal being coupled to the structure 
through the coupler, the coupler being made of a predetermined material and having a 
predetermined thickness that act to induce the acoustic chaos (See Generally Fig. 1). 
Thomas teaches the coupler can be any suitable piece of material that is typically softer 
than the end of the transducer and is malleable to be deformed against the end of the 
transducer and prevent the transducer from bouncing from or walking along the 
specimen (col. 4, lines 63-67). Therefore, it would have been obvious to modify the 
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detection system disclosed by Shepard to include a coupler as disclosed supra by 
Thomas to allow for a more versatile apparatus. 

Regarding claims 47-49, Shepard discloses of defect detection system 
comprising a device to determine depth of the surface defects and other defect 
properties ([0005]). Shepard does not disclose of a vibration device, discloses of a 
device for determining vibrations wherein the device is a vibrometer ([0007]). Toomey 
teaches the optical vibration sensor (12) can be a laser vibrometer or other device 
capable of optically sensing vibrations (26) of a structure (14) (See Generally Fig. 1 and 
[0056]). Therefore, it would have been obvious to modify the apparatus suggested by 
Shepard so as to include a laser vibrometer or other device capable of optically sensing 
vibrations as suggested supra by Toomey to allow for a more versatile apparatus. 
8. Claim 53 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shepard 
as applied to claim 51 above, and further in view of Thomas et al (US 6399948 B1 A1). 

Regarding claim 53, Shepard discloses a defect detection system for detecting a 
defect in a structure wherein the transducer is connected to the structure of the system 
(See Generally Fig. 1 9 and [01 1 9]). Shepard does not disclose of a coupler to couple 
the transducer to the structure to induce acoustic chaos in the structure to heat the 
defect.. Thomas discloses a mechanical coupler (16) in contact with the transducer and 
the structure, the ultrasonic signal being coupled to the structure through the coupler, 
the coupler being made of a predetermined material and having a predetermined 
thickness that act to induce the acoustic chaos (See Generally Fig. 1). Thomas teaches 
the coupler can be any suitable piece of material that is typically softer than the end of 



Application/Control Number: 10/647,569 Page 1 1 

Art Unit: 2878 

the transducer and is malleable to be deformed against the end of the transducer and 
prevent the transducer from bouncing from or walking along the specimen (col. 4, lines 
63-67). Therefore, it would have been obvious to modify the detection system disclosed 
by Shepard to include a coupler as disclosed supra by Thomas to allow for a more 
versatile apparatus. 
Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Faye Polyzos whose telephone number is 571-272- 
2447. The examiner can normally be reached on Monday thru Friday from 7:30 AM to 
4:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dave Porta can be reached on 571-272-2444. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

1 1 . Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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